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In recent years the burgeoning interest in music cognition has spawned intriguing questions about the ontogenesis of musical skills. It has also raised questions about the musical and nonmusical consequences of musical exposure or training. With respect to the first question, we have learned that human infants begin life with various musically relevant abilities, including fine-grained perception of pitch and rhythm patterns, 1,2 preferences for consonant over dissonant intervals, [3] [4] [5] cross-modal correspondences between sound and movement, 6 and heightened responsiveness to the expressively sung performances of mothers. [7] [8] [9] [10] [11] We have also learned that exposure to the music of their culture not only builds upon infants' initial biases but also reshapes them. [12] [13] [14] The collection of papers in this section focuses on a variety of issues related to short-or long-term musical exposure or training.
There is a long-standing belief that musical training early in life has a greater impact than comparable training later on, presumably because of the plasticity of young brains. The notion is analogous to critical, sensitive, or optimal periods that have been proposed for the acquisition of phonological and syntactic aspects of language. 15, 16 Although there is clear evidence of age-related changes in the plasticity of the central auditory system, 17,18 evidence of sensitive periods for perceptual learning is much less clear. It is possible that enhanced learning at particular phases of life stems from lack of expertise or neural commitment in particular domains, which enables new learning to proceed without interference from prior learning. 19, 20 For music in particular, there is little evidence that very early training is essential for high levels of ultimate musical achievement. 21, 22 One phenomenon that implicates early training, however, is absolute pitch, which involves the ability to learn and retain arbitrary verbal labels for isolated musical pitches. [23] [24] [25] In any case, there is increasing interest in the neural consequences of early musical training. 26 Although it is of interest to document these consequences, it is of greater importance to determine whether the neural changes have functional correlates.
For obvious reasons, there is unabated interest in the general cognitive consequences of music lessons in childhood, 27 despite inconsistent findings across studies. For example, one study reported small IQ gains in children randomly assigned to one year of music lessons compared to drama lessons or no lessons. 28 Another study that involved random assignment to piano lessons for a full three years revealed no cognitive consequences but significant gains in self-esteem. 29 Schlaug, Norton, Overy, and Winner revisit the issue of music lessons by reporting preliminary neural and cognitive consequences of music lessons in 5-to 7-year-old and 9-to 10-year-old children. Conventional scanning protocols are inappropriate for use with young children. Accordingly, Overy, Norton, Cronin, Winner, and Schlaug outline a child-friendly protocol that can be administered while children are engaged in melody-and rhythm-processing tasks. Jentschke, Koelsch, and Friederici explore the consequences of music lessons by examining 10-and 11-year-old children's evoked responses to syntactic violations of linguistic and musical (chord) sequences. They also offer perspectives on reciprocal influences between music and language by exploring evoked responses to musical sequences in 5 year olds with normally developing language and 5 year olds diagnosed with language impairment.
Aside from the long-term consequences of systematic musical exposure or lessons, there are short-term effects of informal musical exposure on emotion and arousal. [30] [31] [32] Moderate elevations of mood or arousal can enhance adults' performances on cognitive tasks 33, 34 and young children's performances on simple drawing tasks. 35 At times, such effects have been misinterpreted as direct cognitive consequences of exposure to specific kinds of music. 36 Schellenberg and Hallam extend this line of research by exploring 10-and 11-year-old children's performances on spatial problem-solving tasks after brief episodes of listening to popular music, a Mozart composition, or a discussion.
In addition to cognitive consequences of music that are mediated by mood or arousal, music may have unique advantages as a medium of information transmission. Historically, these advantages were exploited in oral cultures. 37 In the present section, Thaut, Peterson, and McIntosh make the case that verbal information that is sung rather than spoken induces greater neural synchrony, which enhances learning and memory beyond the benefits expected from temporal grouping or chunking.
Finally, Sloboda, Wise, and Peretz close this section by outlining differences between the small minority of individuals who are designated tone-deaf, or amusic, by virtue of their performance on the Montreal Battery for the Evaluation of Amusia, 38 and the larger minority of individuals whose tone deafness is selfdeclared. In contrast to the former group, whose problems are rooted in pitch-processing limitations, 39 problems of the latter group are rooted in real or imagined difficulties with singing.
